Summary. To evaluate the respective contributions of biliary and pancreatic secretions in the formation of intraduodenal pH, 10 pigs were chronically fistulated in either the common bile duct (5 pigs) or the pancreatic duct (5 pigs). They were all fitted with a permanent catheter into the duodenum for the continuous return of secretion and with a duodenal Tcannula allowing the introduction of a combined glass electrode. pH was recorded over 8-hour periods in fed or fasted pigs in which both secretions were returned or in which either the bile or the pancreatic juice was not restituted. In fed pigs with secretions normally flowing into the duodenum, the pH fluctuated between 4 and 6 during 57 % of the recording time ; it exceeded 6 during 29 % of this period. The rest of the time, it remained between 2 and 4. Bile deprivation did not change the duration of the 4 < pH < 6 and 2 < pH < 4 ranges, although a slight decrease of the pH > 6 time-course was recorded.
flowing into the duodenum, the pH fluctuated between 4 and 6 during 57 % of the recording time ; it exceeded 6 during 29 % of this period. The rest of the time, it remained between 2 and 4. Bile deprivation did not change the duration of the 4 < pH < 6 and 2 < pH < 4 ranges, although a slight decrease of the pH > 6 time-course was recorded.
Deprivation of pancreatic secretion did not induce significant variations of the pH pattern.
In fasted pigs with restituted biliary and pancreatic secretions, a pH > 6 was recorded for 70 % of the 8-hour period. The pH was lower in short periods : 19 % (4 < pH < 6), 8 % (2 < pH < 4) and less than 1 % (pH < 2) of the time. Total suppression of bile as well as that of pancreatic juice resulted in a significant decrease of the pH > 6 range to the benefit of the acid periods which were increased. These observations suggest that, in fed pigs, food temporarily surpassed the neutralizing abilities of the digestive secretions, but that, in fasted pigs, biliary and pancreatic secretions were important in the neutralization of duodenal juice.
Introduction.
Studies on patients with severely reduced exocrine pancreatic function have shown that increased acidity in the duodenum is a possible pathogenetic factor in duodenal ulcers and that it may also interfere with bile acid function (Go et al., 1970) and intestinal pancreatic enzyme hydrolysis (Malagelada, 1980) . It has been demonstrated in healthy men that most of the acid in the duodenum is neutralized by bicarbonate, while some diffuses into the mucosa (Winship and Robinson, 1974) , the bicarbonate sources being secretions from the pancreas, liver and Brunner's glands (Brooks, 1970 ; Rhodes et al., 1984 ; Florey and Harding, 1935). According to Dutta, Russel and lber (1979) , pancreatic juice plays a large role in the control of endoluminal acidity. According to Flemstrom and Kivilaakso (1983) Experimental design. &horbar; After surgery, the bile was returned immediately and the pancreatic juice 24 h later through the duodenal catheter. The diverted secretion was returned to the animal at a rhythm mimicking excretory output (Juste, Corring and Le Coz, 1983) .
After one week of postoperative recovery, the experiment was carried out in two consecutive phases using the following schedule : 4 days of permanent restitution, 2-3 days without experimentation, 4 days of either bile or pancreatic juice deprivation. The pH was recorded continuously for 8 h (from 9 h 00 to 17 h 00) during each experimental day. These trials were done alternately in pigs fed at 9 h 00 or fasted for 16 h at the beginning of recording (previous meal eaten the afternoon before at 17 h 00). Secretion restitution was suppressed 24 h before the beginning of the second phase. This study based on the continuous measurement of duodenal pH shows that preferential pH is between 4 and 6 in fed pigs with normal restitution of pancreatic juice and bile. These two secretions therefore seem to have very little part in neutralizing the gastric chyme entering the proximal small intestine in these conditions. On the whole, while the absence of bile caused a slight acidification in the duodenal lumen, the non-restitution of pancreatic juice did not significantly change the time-course during which the pH varied in the different ranges, whether during total recording (8 hours) or during each successive 2-hour period.
In humans with chronic pancreatitis associated with insufficient secretion, overall postprandial duodenal pH was more acid than that recorded in the control subjects (Regan et al., 1979 ; Bommelaer et al., 1984) . This divergence may result either from a difference in the neutralizing ability of human pancreatic juice and pig pancreatic juice or from a variation in the amount of acid entering the duodenum : an increase in the amount of acid secreted from a gastric pouch was observed by Sekine et a/. (1981a) in the ligated pancreatic duct of the dog. In the present study, neither the level of gastric acid secretion nor gastric emptying was measured in animals without restitution of the pancreatic juice.
Contrary to results in the postprandial period bile and pancreatic juice are the two main routes by which the contents of the duodenal lumen are neutralized during the interdigestive period. Bile deprivation, and particularly pancreatic juice deprivation, lead to clear acidification of intraduodenal pH. This result agrees with conclusions reported by Dutta, Russel and lber (1979) in humans with chronic pancreatic insufficiency. The intraduodenal pH of these patients was often less than 6, although it exceeded this threshold during more than 90 % of the recording period in control subjects. However, duodenal acidification seems to be less than that recorded in pigs with pancreatic juice deprivation.
The present work is the first in any species to study the potential effect of bile on intraduodenal pH. The duodenal acidification we observed in pigs with no bile restitution might be a result of excess gastric acid secretion, as shown by Sekine et al. (1981b) (Malagelada, 1980 (Laplace, 1978) (Corring, 1980) , it is necessary to define the quantity of enzymes rendered inactive by acid compared to the total amount excreted into the duodenum.
In conclusion, the present results show that pancreatic and biliary secretions in fed pigs have only a minimal role in the neutralization of proximal duodenum contents. On the contrary, bile, and particularly pancreatic juice, contribute highly to the neutralization of the gastric acid chyme arriving in the duodenum of fasted pigs.
